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Final  Progress  Report  -  Interactions  of  Neuromodulators  with  Cells  of  the  Immune  System 
(NOOO 14-87-0027)  DA  Chambers  and  R.L.  Perlman 


INTRODUCTION 

The  long  term  objectives  of  this  research  are  to  understand  the  molecular 
mechanisms  through  which  "stress"  affects  the  immune  system.  A  variety  of  studies  have  led 
in  recent  years  to  the  appreciation  that  molecules  associated  with  the  "stress"  response,  such 
as  catecholamines,  can  have  profound  effects  on  immune  function.  Indeed,  a  new 
interdisciplinary  area  of  research,  termed  neuroimmunology,  which  studies  interactions  of 
the  nervous  system  and  the  immune  system  is  emerging  and  two  new  journals  (Brain. 
Behavior  and  Immunity  and  The  Journal  of  Neuroimmunologv)  have  been  founded  to  report 
on  specialized  research  in  this  area.  For  references,  see  the  enclosed  manuscripts.  Based 
on  recent  studies  performed  during  the  tenure  of  this  grant  (see  enclosed),  the  continued 
direction  of  these  studies  is  the  definition  of  the  loci  of  action  and  the  molecular 
mechanisms  through  which  norepinephrine  and  associated  molecules  exert  their  effects  on 
the  immune  system. 


COMPLETED  STUDIES 

In  recent  years,  Drs.  Chambers  and  Perlman  have  formed  a  collaboration  to  study 
the  effect  of  neuromodulators  on  immune  function.  This  interaction  grew  out  of  Dr. 
Chambers’  interest  in  immune  regulation  and  cyclic  nucleotides  and  Dr.  Perlman’s  interest 
in  the  function  of  the  medulla  and  the  sympathetic  nervous  system.  Initial  experiments, 
performed  utilizing  a  mouse  lymphocyte  serum-free  culture  system,  allowing  for  precise 
definition  of  the  extracellular  environment,  revealed  that  norepinephrine  (NE)  inhibited 
mitogen,  antigen  and  cytokine  stimulation  of  both  T  cells  and  B  cells  (see  enclosed  paper 
#1).  Additional  studies  have  suggested  that  although  NE  inhiLits  both  T  and  B 
lymphocytes,  the  mechanisms  through  which  NE-mediated  inhibition  occur  probably  differ 
in  the  two  populations.  Thus,  cyclic  AMP  (cAMP)  inhibits  T  cell  proliferation,  implying  its 
use  as  a  second  messenger  for  NE  action  on  the  T  cell,  but  the  absence  of  a  similar  cAMP 
effect  on  B  cells  argues  that  NE-mediation  of  B  cell  proliferation  could  arise  from  cAMP- 
independent  mechanisms.  Pharmacological  studies  in  our  laboratories  have  shown  that  NE 
action  on  T  cells  is  not  inhibitable  by  a-adrenergic  antagonists  making  it  likely  that  NE 
transmits  its  effects  through  the  ^-adrenergic  receptor,  known  to  be  present  on  both  T  and 
B  cells.  Of  interest  and  unexpectedly,  NE  action  on  lymphocytes  could  not  be  blocked  by 
the  classic  antagonist  of  the  /3-adrenergic  receptor,  propranolol.  Nor  could  such  action  be 
inhibited  by  antagonists  of  the  /31?  /32  or  £3  species  of  the  /3-adrenergic  family,  perhaps 
implying  the  presence  of  a  new  receptor  or  altered  receptor  specific  to  lymphocytes. 

In  order  to  more  specifically  define  the  interaction  of  NE  and  cAMP  in  T  cells,  we 
made  use  of  a  mouse-derived  T  cell  lymphosarcoma  cell  line,  the  S49  cell  and  S49  cell 
mutants  unable  to  synthesize  cAMP  (AD  CY')  or  unable  to  utilize  the  cAMP-dependent 
protein  kinase  (KIN  A*).  NE  inhibited  wild  type  cells  but  did  not  affect  the  AD  CY*  or  KIN 
A'  mutants,  suggesting  that  the  NE-mediated  inhibitory  effect  in  T  cells  is  modulated 
through  the  cAMP-protein  kinase  system.  Propranolol,  as  with  normal  T  cells,  was  unable 
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to  antagonize  the  NE  effects  in  S49  cells.  In  addition,  we  have  utilized  these  same  cells  to 
show  that  NE  and  cAMP  down-regulation  of  the  Thy-1  gene  (a  gene  specifying  Thy-1 
protein,  a  cell  surface  molecule  expressed  on  lymphocytes  and  on  brain  cells)  is  also 
mediated  through  the  cAMP  protein  kinase  A  system;  allowing  us  to  study  not  only  NE- 
associated  cellular  events  but  also  NE-associated  gene  regulation.  The  use  of  these  somatic 
cell  mutants  in  this  proposal  will  continue  to  provide  us  with  powerful  tools  allowing 
dissection  of  some  of  the  parameters  of  NE  control,  both  at  the  cellular  and  gene  level. 
Recent  very  preliminary  studies  in  normal  T  cells  suggests  that  NE  may  also  down-regulate 
expression  of  the  oncogene  c-myc  during  the  lymphocyte  activation  process,  revealing  the 
possible  association  of  NF  with  the  control  of  oncogenes. 

During  the  course  of  our  experiments,  our  mouse  colony  became  infected  with 
murine  hepatitis  virus  (MHV)  affording  us  the  opportunity  to  study  the  effects  of  MHV  on 
NE  regulation  of  immune  function  (see  paper  #2).  The  ensuing  investigations  revealed  that 
MHV  infection  led  to  diminution  of  mitogenic  responses  in  spleen  T  lymphocytes  but  had 
no  effect  on  either  thymocytes  or  spleen  B  lymphocytes.  MHV  also  totally  ablated  the  NE 
regulatory  loop  in  spleen  T  cells  without  affecting  the  other  populations  of  lymphocytes. 
Interestingly,  the  viral  effects  on  the  immune  function  were  evident  much  before  detection 
of  virus  by  serology.  Knowledge  of  the  specificity  of  the  virus,  both  in  terms  of  the  affected 
cell  and  the  particular  NE  regulatory  loop,  may  prove  important  in  understanding  viral- 
neuroimmune  interactions. 

Most  recently,  utilizing  a  murine  model  system  for  anti-tumor  immunity  (MOPC  315 
system)  we  have  extended  our  studies  of  the  relationships  of  NE  to  immune  surveillance 
mechanisms  in  the  control  of  anti-tumor  immunity  (see  enclosed  paper  #3),  an  area  of 
increasing  importance  to  both  the  generation  of  neoplasia  and  its  treatment.  Here  too,  NE 
behaved  similarly  to  our  observations  with*  spleen  and  thymic  lymphocytes  in  that  it  inhibited 
the  ability  of  immune  cells  to  mount  an  anti-tumor  response.  In  this  case,  also,  propranolol 
did  not  block  the  NE  effect. 

In  addition  to  the  studies  with  the  immune  system,  we  also  investigated  effects  of  NE 
on  keratinocytes  in  culture.  In  contrast  to  parallel  studies  with  lymphocytes,  addition  of  NE 
to  cultures  of  keratinocytes  appeared  to  enhance  their  proliferation.  Recent  studies 
suggesting  the  presence  of  nerve  endings  ending  in  the  epidermis,  taken  in  conjunction  with 
these  studies,  suggest  that  neuromodulation  may  play  additional  roles  in  the  regulation  of 
epidermal  homeostasis. 

Finally,  we  expanded  our  studies  of  the  effects  of  NE  and  associated  molecules  to 
include  investigation  at  the  level  of  the  gene.  Accordingly,  we  examined  the  effects  of  NE 
and  cyclic  AMP  on  the  regulation  of  the  Thy-1  gene  and  its  gene  product,  Thy-1  protein. 
Thy-1  protein  is  a  member  of  the  immune  super  gene  family  and  although  its  function 
eludes  us,  Williams  (J.  Theoret.  Biol.,  98,  221, 1982)  has  suggested  it  plays  a  role  in  specific 
cell  recognition.  In  our  studies,  addition  of  NE  and/or  cyclic  AMP  led  to  down  regulation 
of  Thy-1  protein  in  chromaffin  cells  (PC  12  cells),  keratinocytes  and  lymphocytes  (Chambers, 
et  al..  in  preparation).  When  such  studies  were  carried  out  in  S49  T  cell  lymphosarcoma 
cells,  only  the  wild  type  cell  responded  to  cAMP,  whereas  the  cyclic  AMP-dependent  protein 


kinase  mutant  lost  its  ability  to  regulate  Thy-1.  Further  studies,  utilizing  Northern  blots, 
revealed  that  cAMP  and  presumably  NL  regulation  of  Thy-1  protein  expression  is  at  the 
level  of  gene  transcription  and  most  likely  requires  a  trans-acting  phosphorylated  protein 
factor  for  negative  control  of  gene  expression  (S.  Lancaster  and  D.A.  Chambers,  in 
preparation,  1991;  S.  Lancaster,  MS  Thesis,  Department  of  Biochemistry,  University  of 
Illinois  at  Chicago,  1991). 

In  summary,  studies  carried  out  during  the  tenure  of  this  grant  have  revealed: 

1)  NE  inhibits  lymphocyte  activation  in  the  G1  period  of  both  T  cells  and  B  cells 
and  this  inhibition  is  not  antagonized  by  classical  /3-adrenergic  receptor  antagonists. 
NE  modulation  oi  lymphocyte  activation  may  differ  in  T  and  B  cells,  and  that  T  cell 
modulation  occuis  through  a  cAMP  axis  in  contrast  to  B  cell  modulation. 

2)  NE  inhibits  the  proliferation  of  normal  S49  lymphosarcoma  cells  but  not  of  either 
adenyl  cyclase  mutants  or  cAMP-dependent  protein  kinase  mutants,  supporting  the 
presence  of  a  phosphorylated  protein  regulation  molecule.  /3-adrenergic  antagonists 
could  not  reverse  this  effect. 

3)  NE  inhibited  the  ability  of  lymphocytes  to  mount  an  anti-tumor  response  in  the 
MOPC  315  syngeneic  tumor  model  system  and  this  inhibition  was  resistant  to  the 
addition  of  /3-adrenergic  antagonist. 

4)  In  contrast  to  its  effects  on  lymphocytes,  NE  stimulated  the  proliferation  of 
neonatal  mouse  keratinocytes  in  culture. 

5)  Studies  at  the  gene  level  revealed  that  NE  probably  modulates  down-regulation 
of  Thy-1  gene  expression  at  the  level  of  transcription  through  a  phosphorylated 
protein  regulation. 

6)  Infection  of  BALB/c  mouse  colonies  with  murine  hepatitis  virus  (MHV)  led  to 
the  marked  inhibition  of  spleen  T  cell  activation,  but  not  spleen  B  cell  activation  a 
thymic  T  cell  activation  and  the  total  ablation  of  the  ability  of  NE  to  modulate  the 
spleen  T  lymphocyte  response. 


In  conclusion,  the  studies  we  have  briefly  outlined  above,  supply  a  foundation  for 
further  studies  of  the  mechanisms  of  action  that  underlie  the  modulating  effects  of 
catecholamines  on  immune  functions.  They  suggest  experiments  which  will  establish  new 
insights  into  the  inter-relationships  between  the  immune  system  and  the  nervous  system, 
potentially  providing  a  molecular  mechanistic  framework  for  the  molecular  and  cellular 
reactions  which  underlie  the  "stress"  response  and  its  relationship  to  pathology.  Additionally, 
the  knowledge  gained  from  these  studies  could  open  new  avenues  for  the  design  of 
molecular  therapeutic  approaches  leading  to  rational  therapies  for  stress-associated  diseases. 
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•  Biological  Response  Modifier  Effects  on  IL2-Mediated  Lvmphocyte  1 

Activation.  R. HAYDEN*,  P.S. JACOBSON,  R.L. PERLMAN  and  D . A . CHAMBERS .  ! 

University  of  Illinois  at  Chicago,  Chicago,  IL  60612 

The  regulation  of  immune  cells  in  the  periodontium  has  received  increasing  atten¬ 
tion  in  recent  years.  Interleukin  2  (IL-2)  is  a  lynphokine  (secreted  by  T 
lymphocytes)  which  functions  in  the  control  of  lymphocyte  activation.  These 
studies  investigate  the  effects  of  biological  response  modifiers,  previously 
related  to  lectin-mediated  lymphocyte  activation,  on  IL2-mediated  lymphocyte 
activation  in  a  serum  and  protein-free  system.  Previous  studies  in  this  labora¬ 
tory  revealed  that  cyclic  AMP  (cAMP) ,  minoxidil  and  norepinephrine  inhibit  ConA- 
mediated  lymphocyte  activation.  These  experiments  test  the  effects  of  these 
biological  response  modifiers  on  IL2-dependent  lymphocyte  activation.  Mouse 
spleen  cells  were  obtained  as  previously  described  (Cell  2  375,  1974)  and 
cultured  in  microtiter  plates  in  RPMI-1640  at  37°C  in  a  humidified  CO2  atmosphere. 
Addition  of  500  units  of  recombinant  IL2  to  8xl05  cells  resulted 
in  a  60-100  fold  increase  in  (^H)  thymidine  incorporation  into  acid-precipitable 
DNA  (eg.  1000  cpm  vs.  100,000cpm),  commencing  24  hours  after  IL2  addition.  IL2- 
lymphocyte  activation  showed  similiar  time  courses  and  stimulation  Indices  as 
ConA-lymphocyte  activation.  Addition  of  5xl0“^M  dibutyryl  cAMP,  lOug  minoxidil  or 
8xl0“5j{  norepinephrine  markedly  inhibited  IL2  activation  (95%,  50%  and  60%  respec¬ 
tively)  and  showed  similar  effects  in  a  ConA-activated  system.  These  results 
show:  1)  serum-free  lymphocyte  systems  can  be  used  to  study  the  complex  interac¬ 
tions  between  IL2  and  biologic  response  modifiers  and  2)  suggest  that  the  inhibi¬ 
tory  effects  of~~cAMP,  minoxidil  and  norepinephrine  occur  at  points  distal  to  IL2 
interaction  in  the  lymphocyte  activation  cascade. 


Biological  Response  Modifiers'  and  IL2-Mediated  Lymphocyte  Ac¬ 
tivation.  D.A.  Chambers,  R.  Hayden,  P.S.  Jacobsort,  R.L. 
Perlman.  University  of  Illinois  at  Chicago,  Chicago,  IL 
60680. 

Interleukin  2  (IL-2)  is  a  lymphokine  (secreted  by  T  lympho¬ 
cytes)  which  functions  in  the  control  of  lymphocyte  activa¬ 
tion.  These  studies  investigate  the  effects  of  biological 
response  modifiers,  previously  related  to  lectin-mediated 
lymphocyte  activation,  on  IL2-mediate'd  lymphocyte  activation  . 
in  a  serum  and  protein-free  system.  Previous  studies-ln  'this 
laboratory  revealed  that  cyclic  AMP  (cAMP),  minoxidil  and 
norepinephrine  inhibit  ConA-mediated  lymphocyte  activation. 
Balb/c  mouse  spleen  cells  were  obtained  as  previously  de¬ 
scribed  (Cell  ^  375,-  1974)'  and  cultured  in  microtiter  plates 
in  RPMI-1640  at  37°C  in. a  humidified  CO2  atmosphere.  Addition 
of  500  units  of  recombinant  rat  1L2  to  8x1 0^  cells  resulted  in 
a  60-100  fold  increase  in  (3h)  thymidine  incorporation  into 
acid-precipitable  DSA  (eg.  1000  cpm  vs.  100,000  cpm),  com¬ 
mencing  24_  hours  after  IL2  addition.  IL2-lymphocyte  activa¬ 
tion  shoved  similar  time  courses  and  stimulation  indices  as 
ConA-lymphocyte  activation.  Addition  of  5xl0-h  dibutyryl 
cAMP,  lQeg  minoxidil  or  8xlO-5M  norepinephrine  markedly  in¬ 
hibited  IL2  activation  (952^  502  and  602  respectively)  and 
showed  similar  effects  in  a  ConA-activated  system.  These  re¬ 
sults  show:  1)  serum-free  lymphocyte  systems  can  he.  used  to 
study  the  complex  interactions  betwee'n  IL2  and  biolpglc  re¬ 
sponse  modifiers  and~2)  suggest  that  the  inhibitory  effects  of 
cAMP,  minoxidil  and  norepinephrine  occur  at  points  distal  to 
IL2  interaction  in  the  lymphocyte  activation  cascade. 


oenzodiazepine  (B2)  treatment.  Altered  GABA  functionary 
>*sult  from  uncoupling  of  GABA  and  B2  binding  sites,  rjKfiec- 
tetf'Sa  a  change  in  GABA  facilitation  of  B2  binding/  Rats 
were  dTb&nically  treated  4  wk  with  F2P  in  the  drinjmig  water. 
Regional  bNJn  dissections  were  made  from  chron^ally  treated 
rats,  matchedNrontrols  or  acutely  pretreated/rats  (10  mg/kg 
diazepam;  D2P)  ahd  stored  at  -70*C.  The  effect  of  10'5  GABA 
or  10*4  bicucull  in^^n  3-250  nM  02P  inhibition  of  1  nM  [3H1 
Rol 5-  178S  binding  wasN^aluated  in  cpftex  (CTX)  hippocampus 
(HIP)  and  striatum  (STR)N4n  a  lysgd,  IX  washed  P?.  There 
were  regional  differences  irN^P/lfso  (CTX,  53.4;  HlP,  42.9; 
STR,  37.0).  Neither  acute  nor^^onic  treatment  affected  D2P 
IC5Q,  or  the  GABA  or  bicucu^ine  s^ift.  Stimulation  of  0.5 
nM  fiunitrazepam  binding  by/iO*'  to  llX*  GABA  was  measured  in 
2X  frozen/thawed,  3X  wj^ned  membranes  >«m  CTX,  HIP,  STR, 
midbrain  (MBR)  and  cerebellum  (CRB)  of  ooMrol  and  4  wk 
treated  rats.  There  were  small  regional  conferences  in 
maximal  stimulation  by  GABA  in  control  brainsSv  Chronic 
treatment  had  no  effect  in  CTX  (33.8  t  5.8%  vs  31.iN*  4.9%) 
or  HIP  (35.1 A  2.6%  vs  35.7  ±  2.3%).  A  small  incre^e  in 
st imulation/was  seen  in  STR  (36.8  ♦  1.5%  vs  41.7  l  0.8%)>^nd 
CRB  (39.9%  vs  43.8%).  GABA  stimulation  in  midbrain  decreased 
(30.3  ±/3.2%  vs  21.0  ±  1.6%).  N 

Supfported  by  NIDA  grants  DA04075  and  DA02194. 
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NOREPINEPHRINE  MODULATION  OF  T  AND  B-CELL  PROLIFERATION. 

J.  Cook-Mills,  P  Jacobson,  R.  Perlman*  and  D.A.  Chambers. 


Univ.,of  Illinois  at  Chicago,  and  Univ.  of  Chicago,  6061 
Neurotransmitters  have  recently  been  implicated  in  the 
immune  response.  These  experiments  examined  the  iji  vitro 
effects  of  norepinephrine  (NE)  on  T-cell  and  B-cell  prolifera¬ 
tion.  BALB/c  mouse  spleen  or  thymus  cells  were  cultured  in 
serum-free  RPMI  1640  for  48  hr.  DNA  synthesis  was  assayed  by - 
the  incorporation  of  (^H)thyini  dine  for  4  hr  into  DNA.  NE  (10 
M)  inhibited  splenocyte  proliferation  (50%  of  controls,  97,000 
vs  200,000  cpm)  or  thymocyte  proliferation  (50%  of  controls, 
32,000  vs  62,000  cpm)  in  response  to  the  T-cell  mitogen, ConA 
(lug/ml).  NE  also  inhibited  IPS  (a  B-cell  mitogen,  12ug/ml) 
stimulated  prol iferation  in  splenocytes  (50%  of  controls, 
14,000  vs  31,000  cpm)  and  6-8  week  old  BALB/c  nude  mouse 
splenocytes  (58%  of  controls,  5,000  vs  9,000  com).  Inhibition 
of  proliferation  was  observed  when  NE  was  added  0-20  hr  after 
ConA  or  LI'S  addition.  NE  also  inhibited  (3F)thymidine  incorp¬ 
oration  by  nonstimulated  splenocytes.  Cell  viability  was  70- 
100%  in  all  experiments.  Others  have  related  :E  responses  to 
cAMP.  Dibutryl-cAMP  (5xlO"4M)  inhibited  (11%  f  controls) 
cell  proliferation  when  added  0-8  hr  after  ConA  addition,  but 
did  not  inhibit  LPS-mediated  proliferation  by  cells  obtained 
from  nude  or  normal  BALB/c  mice.  These  results  suggest  that  NE 
inhibition  of  lymphocyte  activation  occurs  through  3  cAMP-med- 
iated  mechanism  in  T-lymphocytes  and  through  other  mechanisms 
in  B-lymphocytes. 

Supported  by  ONR  N00179. 
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3156  Rel»» _ _ 

PhosatuttdYlimmtol  Specific  Pttosehol  lo.s.m  C;  Ufiir  * 
lJ.Q.  Shu») ».  OtpjrtMnt  of  Plunacology,  Unlvtrslty  of  MHsoi/l, 
\Schoo I  of  Htdiclnt,  ColuotU,  NO  65212.  / 

W«  oxanlnod  wh.’li.r  sgrf.ct  glycoprot»li)(j)  of  huaan  pUt/l.ti 
pn  bo  roloasod  by  pf.sspbatldyl Inositol  spoclflc  phojphol lots.  C 
(etas*  C)  triataonts.  h'jsan  blood  platolefs  »,rt  IsolaUdZy  low 
s»«d  centrifugation  and  surfaco  glycoprot.  ,<  uaro  labtllft  with 
Ol\borohydrldt.  Intact  surfaco  labollod  pl.ul.ts  wort  /treated 
wl»  Plase  C  Isolated  f-oa  Staphylococcus  euiti.  (SA)  or  Bacillus 
thurjnoiensls  (Bf).  The  released  soluble  coiponci.ts  were  separated 
by  suS-PAGE  under  reduced  conditions  and  the  protein  /atylrns  were 
obtained  by  fluorography.  The  regions  of  the  gd  coms/andlng  to 
radldUctlve  bands  were  cut  out,  dissolved  In  perchlori/  acld/H,0, 
and  rtunted.  This  study  revealed  that  there  was  a  iignlflcant 
release  of  a  specific  glycoprotein  of  H  -  ISO  X  H  th /  nedlua  due 
to  PlAe  C  treatment.  In  the  course  of  this  *< u.-'y, / 1 1  was  also 
observed  that  prolonged  Incubation  of  platelets  In  0/15  M  sucrose 
medium  blso  caused  release  of  this  protein.  v,  theriffcre  depleted 
NaC)  concentrations  in  the  etedlum,  gradually,  with/.  ,, resultant 
increasetln  sucrose  concentrations  and  observed  that  depletion  of 
Nad  also  affected  the  release  of  this  glycoprot. <<y  In  the  medium. 
Thus  sodltm  depletion  In  the  medium  perhaps  causes  activation  of  an 
endogenous  Plase  C  which  also  cleaves  the  PI  ychored  to  this 
glycoprotein.  In  conclusion,  It  Is  suggested  that  the  Hr  -  15C  K 
glycoprotein  Is  anchored  In  human  platelet  membrane  via 
phosphatldy\inoslto1.  (Supported  in  part  by  NIK  grant  OX  35170} 
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1 ,  .wttY-M..L3c^|.falI..tnjEitBjfa8a.  SIy.cobIicp- 

hoIlpldrAncnorma\PrQCeini~to  Tfinlf  Surface? 

■  a:  ilflaMSgn, , and'j.  yn3" 

estnrn  R.sarv.  University  School/oc  HadiClne, 

d.lb.rt  Rood.  Cl.viland,  OK  44104. 

Mouse  L  cells  (LS-TK")  secret •[ and  do  not 
express  on  their  surface  the  normally  glycoph 
pholipid  (GPL) -enchoted  protein, 7Ly6E.l.  Whe 
genes  or  cDNAs  encoding  any  of  several  other 


Adalbert' Rood,  Cl»'J»Iand,"‘OH"44104'~  ’  2085 

Mouse  L  cells  (t^-TK")  secret if _  .... 

‘  _  1  ■  -  - -  phos- 

hen 

-  - ngkny  of  several  other  GPL- 

anchored  membrane  proteins  (N-CJM  120.  Qa,  etc.) 
are  transfected  Into  n  cells,  stable  transformants 
secrete  the  corresponding  proteins  and  do  not 
express  then  on  their  Surface.  /  To  analyze  the 
nature  of  phis  "anchor&ig  deredt."  pair-wise 
fusions  (with  PEG)  vere\perfor*ed  between  t,  cells 
and  recessive  souse  Thy-\l_  mutfents  of  classes  A-F 
(from  R. Hyman)  and  BW1.2\(fro2  K.Rock:  BW1.2 
complements  classes  A-F)\  TrAns), 
were  examined  for  surface!  exjfressl-..  .. 

LvS  after  24  hrs.  by  immukofluorescence. 
or  L  cells  and  class  A,  BA  “  “ 

express  both  surface  antlgs 

D  (which  does  not  synthesll 

Lys.  When  the  Thy-1  sutan 
with  the  demethyliting  aged 
of  the  cells  became  Thy-1 
failed  to  express  LyS  Aft* 
conclude  that  the  anchor!* 

‘  stlnct  frp 

from 


s>ei:t  heterokaryons 
jsion  of  Thy-1  and 
_ . sconce.  Hybrids 
E,  F  and  BW1.2 
s.  Hybrids  wltn  class 
Thy-1)  express  only 
,  T1M1-C,  wag  treated 
B'-azacytidine,  10-151 
fpep  8  days.  L  cells 
similar  treatment.  We 
pf.ct  in  L  cells  is 


recessive  and  distinct  from  that  of  lymphoma 
mutants.  The  defect  appears  ilpt  to  result  fr 
gene  overmethylation.  /  \ 

-Supported  by  NT* - ■*- 
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3160  Mouse  t/*  Anti  dens  In  Slycosylatlon-def  jjctlv*  CHO:  A  System 
for  the  Study  of" th*  Effect  of" GlycoayUtlon  on  Vcpresslon  end 
Lateral  Diffusion  of  Membrane  Glycoproteins.  S.  E.  Barbour  and 
M.  Edldin.  The  John*  /iopklns  University.  BaltlaorV  MO  21213. 

The  mouse  an/lgen  is  N-glycosylated  on  «ac\  of  three 
external  domain*,  fluorescence  Photobleaching  Recovery  (FPR) 
studies  have  shown  that  diffusion  coefficients  (0)  <Vr  Ld  mutants 
lacking  one  or  more  of  their  N-llnked  glycosylatlon  mtes  are 
greater  than  for  ^ld  type  and  vary  Inversely  withXthe  degree 
of  glycosylatlon./  These  data  indicate  chat  carbohydrate  moieties 
can  constrain  th/  lateral  diffusion  of  lA  This  constraint  could 
be  acdlated  by  u\t  interactions  of  the  td  molecules  witHl  other 
glycosylated  mo/e ties  on  the  cell  surface*  To  approach  Uiis 
question,  we  hive  transfected  vlld~type  and  mutant  gents  into 
Chines#  hamster  ovary  cells  (CHO)  with  various  defects  in  w-  or  O- 
llnked  glycos/latlon.  Cell  surface  expression  of  the  A  molecule 
was  evaluated  by  flow  cytometry.  Wild  type  CHO  expressed  tYe  wild 
typle  Ld  aol/cule  at  levels  comparable  to  those  of  the  transfected 
L  cell  lineJz7.S*27.  CKO  mutants  with  reducsd  sialylation  oV 
complex  carjfohyd.ace  or  an  overall  reduction  In  complex  carbohy¬ 
drate  expressed  glycosylacion-negacive  A  molecules  at  higher\ 
levels  thaA  the  wild  type  CKO.  In  all  cases,  expression  of  ch\ 
wild  r/peA<*  was  lower  in  the  CHO  mutants.  Preliminary  FPR  daci 
indicate/chat  reduction  of  cell  surface  complex  carbohydrate 
decreas'd*  Che  mobile  fraction  of  the  wild  type  l/*  antigen  In  at  ' 
least  o/e  mutant  CHO  cell  line. 


$157  Release  of  Lsukotrien*  0.  Dtpeptldas*  from  LuPi 
abrane  by  Phosphartdvllno»ttol-*peclfic  Pho»pholip*»e  C. 

.  Camp  be  1 1 .  J.  Baker.  §.  g*  Shukl*.  J.  forre*ter»^h<l 
abler.  University  of  Missouri,  ColuabiaT  Mo. 

FroHn  sheep  lung  tissue  was  hoeogenited  In  0.33  tK^ucrose, 
30  HepsiNbuffer  at  pH  7.5*  The  resulting  homogey/e  vss  esn* 
trlfuged  st  8b<^0  g  for  IS  sin,  end  eh*  superneteny^-sined  use 
further  c*ntrifu|^d  at  26,000  g  for  2  hr.  The  Aftrosoael  pellet 
was  resuspended  InHO  «M  Hep**  ee  pH  7.0  end  odntrifuged  et 
31,000  g  for  l.S  hr*  >nte  Mabrene  pellet  wpe  tsksn  up  in  10  aM 
Hcpes  buffer  et  pH  7.0  e^d  treeted  with  p^tfsphet idyl inositol* 
specific  phospholipssc  C  CfWLC)  purlfj%d  fro«  Staphylococcus 
aureus.  The  release  of  leuKtr  ten*  di  pep  tides*  wes  followed 

by  spsctrophotoMtric  proesdurhs  uefhg  glycyldehydrophenyl* 
alanine  es  the  essay  substrate* activity  of  the  released 
enzyree  against  lsukotrlen*  0,  wd#  determined  by  aessuring  the 
product loo  of  glycine  from  t pf  sulfideoeptide  lsukotrlen*  by 
prs*coluan  derWatizetion  of  the  aalno  acid  with  phenylisothio* 
cyanata  followed  by  hlgtyderforaanc*  liquid  chromatography. 

When  lung  eeebrane  was^fneubated  with  PI'PLbyat  a  lavel  of  l.S 
units/al  at  37*,  a  gc/dual  raleasa  of  leukotr^ne  0&  dipepcidasa 
occurad  reaching  a  level  of  S3X  solubilized  in^hrs.  The 
release  of  the  dUeptldas*  was  shown  to  depend  updn  the  anount 
of  PI-PLC  added/to  the  incubation  alxture  with  tSX  dipeptidaae 
released  by  $Ju\ltt  PI-PLC/al  over  2  hrs.  The  specif iAacti- 
vity  of  th^/olublllzed  enzyme  was  increased  48  fold  iroksthe 
lung  homoednate  by  th*  PZ-PLC  digestion.  Th*  results  indlbqta 
that  lsudotrlsne  dipsptldase  Is  anchored  to  the  lung 
membr)/*s  by  a  covalant  attachment  to  phosphatidyllnositol. 


J  Cell  lb  I  b\. 

3159  Modulation  of  ?hv-l  Protein  Expression  in  Murine  Lvwoho- 
evtes  and  Epidemal  Cell*.  DA  Chambers,  RL  Cohen,  J  Cook-Mtlls 
and  ?s  Jacobson.  Univ.  of  Illinois  at  Chicago.  ' " 

Thy-1  is  a  cell  surface  glycoprotein  (isvnunoalobulin  suoer- 
9#n«  family)  expressed  in  the  mouse  bv  T-cells,  nerve*  fibro¬ 
blasts  and  epidermal  cells  (EC).  Th*  function  of  Thy-1  is 
unknown,  but  it  is  thought  to  play  a  role  in  intercellular 
communication.  These  experiments  were  desloned  to  investigate 
modulation  of  Thy-1  gen*  expression  in  lvmphocvtes  and  EC  by  th# 
regulator/  molecules  cAMP  and  norepinephrine  <NE) .  Eoldermal 
cells  and  spleen  cells  were  har/ssted  from  BAtB/c  ale*  and 
incubated  in  RPMX  1640  in  th#  presence  and  absence  of  cA*Mg 
(SxlO.M,  10*  n) ,  cholera  toxin  (10*  M)  or  NE  (10**M,  10*3M).  EC 
were  cultured  up  to  10  days  in  th*  presence  of  13%  FCS,  and 
lymphocytes  were  cultured  for  2  davs  in  serum-free  media.  Celia 
were  then  incubated  with  FITC  labeled  arti-Thy-1.2  Ab  and  orepared 
for  itvnuno fluorescence  microscopy  or  FACS.  When  compared  to  their 
untreated  counteroarts,  treated  EC  and  lymphocytes  showed  as  much 
as  50%  reduction  in  Thv-1  expression  (EC:  untreated  2-7%  vs 
treated  1-3%:  lymphocytes:  untreated  40%  vs  treated  29%).  In 
lymphocytes  decreased  Thy-l  expression  correlated  with  inhibition 
of  response  to  the  aitoqen  ConA.  These  studies  suggest  that  cAMP 
or  HE  modulation  cf  Thv-1  gene  expression  may  have  significance  in 
signal  transduction  in  both  the  immune  system  and  the  skin. 
Supported  by  HHS  crane  AM33067. 


316f\ Spontaneous  and  Lymphokinc-Elicieed  Expression  of  Hunan 
Melanoma  Cell-Associated  Antigens  by  Cultured  Epidermal  Cells. 

LH  Craf  Jr,XA  KozlowsktV  V  Manclno  and  J?  Schre^enti.  Univ.  of 
Illinois  at  Chicago.  — — — —  V 

Analyses  uV^ng  recombinant  probes  are  facilitating  molecular 
characterization  of  eh*  distributions,  aodafaclon,  structures  and 
possible  functions'*/  tumor-associated  anbigens.  Interspecific 
transfection  and  seletetlve  coaoplif icatl/n  procedures  have  re¬ 
sulted  In  our  IsolacLo^-of  recoabinant/clones  for  genes  specifying 
2  human  melanoma-associated  antigens  /MAA)  described  by  S.  Ferron* 
and  associates  (N.Y.  MedicaP\ColltM%  Valhalla):  "96K  MAA"  and 
"100K  MAA."  Each  MAA  is  prefrMnt/ally  expressed  by  melanoma 
eells,  has  limited  distribution jm  normal  tissues  and  is  modulated 
by  lymphoklnet.  Expression  of  JoltOtAA  and  100K  MAA  by  human 
epidermal  cells  In  culture  vav  analysed  using  a  red  cell  iomuno- 
rosecclng  essay  to  deeset  H *JT  cells ?\N«onee*l  (foreskin)  end 
adult  epidermal  m«lanocytce/expres*  96xSMAA  st  s  frequency  (f)<lt 
in  the  absenv^  of  inducerjr  (l*),  st  f>50ts*ft#r  2-3  d  exposur*”to 
Immune  inter fero.*.  ( 200  units/ml,  end  sc  f>S0Z  after  2-3  d 
treatment  with  mouse  tumor  necrosis  factor-sOy20  ng/ml  (neonatal 
melanocytes  only).  Hdonatal  and  adult  kerscin%)cyees  express  96K 
MAA  sc  f<l£  (l“)  and' at  f»5-l0£  (IFM-J).  Cultured melanocytes  and 
keratlnocyces  express  100JC  MAA  at  f>50*  (l“),  In  c^exrast  to  the 
corresponding  cxManted  adult  cell  populations,  vhicfrysre  100K 
MAA-.  Probes  lot  96K  MAA  and  100K  MAA  genes  will  aid  PO  molecular 
study,  respectively,  of  spontaneous  and  lymphokinc-cliclVsd  expres¬ 
sion  of  9oK  MAA  by  normal  and  In  vitro  grovth-transformedNpidermal 
cells  in  cu)£'jre,  and  of  Induction  of  100K  MAA  expression 
growth  In^/ulture.  Supported  by  MIH  grant  CA&4107. 


REGULATION  OF  THY-1  PROTEIN  EXPRESSION  IN  MURINE  EPIDERMAL  CELLS, 
LYMPHOCYTES  AND  PC  12  CELLS.  DA  Chambers'.  RL  Cohen.  J  Cook-Mills  and 
PS  Jacobson,  Univ.  of  Illinois,  Chicago,  IL-. 

Thy-1  is  a  cell  surface  glycoprotein  (immunoglobulin  supergene 
family)  expressed  in  the  mouse  by  T-cells,  nerve,  fibroblasts  and 
epidermal  cells  (EC).  The  function  of  Thy-1  is  unknown,  but  it  is 
thought  to  play  a  role  in  intercellular  communication.  These  experi¬ 
ments  were  designed  to  investigate  modulation  of  Thy-1  gene  expression 
in  lymphocytes,  EC  and  PC12  cells  by  the  regulatory  molecules  cAMP  and 
norepinephrine  (NE).  Epidermal  cells  and  spleen  cells  were  harvested 
from  BALB/c  mice  and  |ncubated  in  RPMI  1640  in  the  presence  and  . 
absence  of  cAMP  (5x1(j  M,  10  ^M),  cholera  toxin  (10  yM)  or  NE  (10  °M, 
10-5M).  EC  and  PC12  cells  were  cultured  up  to  10  days  in  the  presence 
of  FCS,  and  lymphocytes  were  cultured  for  2  days  in  serum-free  media. 
Cells  were  then  incubated  with  FITC  labeled  anti -Thy- 1.2  Ab  and 
prepared  for  immunofluorescence  microscopy  or  FACS.  When  compared  to 
their  untreated  counterparts,  treated  EC,  PC12  cells  and  lymphocytes 
showed  as  much  as  50$  reduction  in  Thy-1  expression  (EC:  untreated  2- 
7$  vs.  treated  1-3$;  lymphocytes:  untreated  40$  vs  treated  29$).  PCI 2 
cells  cujjured  in  the  presence  of  either  the  7S  (2x10_1UM)  or  2.5S 
(7.7x10  UM)  component  of  NGF  express  Thy-1.  Treatment  with  cAMP, 
cholera  toxin  or  NE  results  in  a  reduced,  atypical  pattern  of  Thy-1 
expression  compared  with  controls.  In  lymphocytes  decreased  Thy-1 
expression  correlated  with  inhibition  of  response  to  the  mitogen  ConA. 
These  studies  suggest  that  cAMP  or  NE  modulation  of  Thy-1  gene  expres¬ 
sion  may  have  significance  in  signal  transduction  in  both  the  immune 
system  and  the  skin. 


NEUROIMMUNOIjOGY  n  (2040-2045) 


WEDNESDAY  AM 
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■MURINE  HEPATITIS  VIRUS  (MHv)  INFECTION  BLOCKS 
'  NOREPINEPHRINE  (NE)  INHIBITION  OF  T-CELL  BUT  NOT  B- 
CELL  PROLIFERATION.  J.  Cook-Mills.  R,  Perlman’  and  D.A. 
rhimben  Univ.  of  IL  at  Chicago,  and  Univ.  of  Chicago’,  60612. 

NE  is  an  immunomoduiator  in  nervous-immune  system 
communication.  These  experiments  studied  the  is  aim  effects  of  NE 
on  proliferationof  lymphocytes  from  BALB/c  mice  periodically 
infected  by  natural  outbreaks  of  MHV  at  our  institution.  MHV  i;  a 
common  viral  infection  of  conventionally  housed  mice.  Murine  serum 
anti-MHV  antibodies  were  detected  by  ELISA.  Spleen  cells  were 
cultved  in  serum-free  RPMI-1640  for  48  hours  followed  by 
incorporation  of  ’H-tbymidme  for  4  hours.  Reagents  used  were  the  T- 
cell  mitogen  Concanavalin  A  (ConA,  Oiug/mi),  the  B-cell  mitogen 
lipopolysaccharide  (LPS,  12pg/ml),  NE,  and  the  second  messenger  for 
NE  signal  transduction  in  T-cells  dibutytyl(DB)-cAMP  (Sxlff'M).  For 
noninfected  mice,  NE  (1(TM  and  5xl(rM)  inhibited  (90%  and  50%, 
respectively)  ConA-  and  LPS-stimulated  spleen  cell  DNA  synthesis. 
DB-cAMP  inhToited  (78%)  ConA-  but  not  LiPS-stimulated  DNA 
synthesis.  In  contrast,  for  MHV-infected  mice,  NE  (lO’M)  inhibited 
(90%)  LPS-  but  not  ConA-stimulated  spleen  cell  DNA  synthesis. 
DBcAMP  bad  no  effect  on  ConA-  or  LPS-stimulated  DNA  synthesis 
for  MHV-infected  mice.  Furthermore,  ConA-stimulated  DNA 
synthesis  by  spleen  cells  from  MHV-infected  mice  was  50%  that  for 
noninfected  mice.  These  studies  suggest  that  the'mechanism  of  MHV 
immunosuppression  is  primarily  confined  to  T-ceils  and  may  act  via 
the  NE/cAMP  axis.  (Supported  by  ONR  N001]9) 


1C  GONADOTROPIN  fi  CHAIN  GENE  BY 
.  J.  Dillon.  B.M.  OWharrih/B  n 
■E,  BlglOClL Dept.  Phyaloiogy  & 

:  Birmingham,  AL, 35294.  / 

1  was:  (1)  to  confirm  that  the  CG 
ctlvated  lymphocyte*  and  (2)  to 
rived  CG  cDNA  sequen*  to  the 
squence.  Human  peripteral  blood 
fcr  selective  first  /strand  cDNA 
cleotide  primer  c  mer.tary  to 
3  C  mRNA.  The  reytiop  products 
thesis  were  used  »  a  polymerase 
Ufy  the  CG  fi  cDNyusing  aynthetie 
plementary  to  tM  5'  and  3*  ends 
t.  The  PCR  reaction  products  were 
lyaia  using  a  yP-libelled  placen- 
a  of  this  analysis  showed  that  an 
(700  bp)  Wt>  present  in  the 
lucta  and  ly  a  CG  secreting  cell 
analysis  li/currently  in  progreaa 
:  homology  Ae tween  the  lymphocyte 
Its  of  thils  study  should  establish 
iphocytea/  express  authentic  CG. 
Lloantiggn-stimulated  lymphocyte* 
:  may  Save  Important  effects  in 
mune  xfeeponae  and  in  providing  a 
tocysf  nidation. 


,  BIOCHEMICAL  AND  PUNCTI0NAL  CHARACTERIZATION  OF  THE  MD-OPlon/ 
\ RECEPTOR  BINDING  SUB  ON,  CELLS  OF  THE  EMMS  SYSTEM.  .P  jJ 
waduleaeu.*  B.R.  DeCo«t.a.  A.B.  Jacobson.”!  t.C. 
bliloek.’  and  DJ.J.  Carr.*  *0nlv.  Muanater  Med.  SchT' 
Huenater.  FRG;  “NIH,  NIDI*.  Betbasda,  MD  20692; 

Alabama  at  Blxnlsgbaa,  Birmingham,  AL  35294.  T  ' 

Y  large  body  of  evidence  has  accumulated  with  regard  to 
theXimmmomodulatory  role  of  opioids.  Tbtrtf«rt,  an  lnwistl- 
gatiVn  waa  conducted  in  order  to  characterise  the  functional 
and  Biochemical  properties  of  the  au  opioid  receptor 
site  on  cell*  of  the  immune  system.  Oaing  the  mu-ae&ctivt 
ligand \  ( ,H!-2-(p-ethoxyben2yl)-l-di*thyla*dnotthyl45-i,tt. 

UiioeyanatotearJjtidaxole  (BIT) ,  the  specific  la  situ  labeling 
of  a  protein  with  a  Hr  of  58  kD  waa  observed  on  Immune  cells 
and  brainViaaue  at  determined  by  polyacrylamide  gel/ electro¬ 
phoresis  god  autoradiography.  The  binding  la  distributed 
evenly  esson*  B-  and  T-enriched  population*.  In  addition,  it 
has  also  bawi  found  on  the  macrophage  cell  line,  P3ggd,. 
Although  twd,  mu-claat  specific  ligands,  [DfAla* ,N-Mt- 
Phe’.Gly’-ol]  enkephalin  (DAGO)  and  (N-MePht’.D-Pxfe*)  aorphl- 
ceptln  (PL017)  Wre  inactive  in  modulating  MC  cell  activity 
(whereas  f-endoiphln  enhances),  both  compounds  significantly 
suppressed  mltogin-lnduced  antibody  production  u  assessed  by 
ELISA.  Collectively,  the  date  underscore  tM  significant 
role  opioids  may  nave  in  iasune  homeostasis.  / 


fition,  it 
f.  P3Wd,. 
■Ala* ,N-Mt- 
1*]  sorphl- 


FURTHER  STUDIES  ON  BETA  INDUCED  CENTRAL 

NERVOUS  SYSTEM  DYSFUNCTION.  Jamet  A/Martinev.  Lur  Claudio, 
^ndv  ^th^and  Celia  F.  Brotnalu  Albert  Eins^in  College  of  Medicine 

Previoui  results  from  this  lab  have  shown  teat  intraocular  injection  of 
IL-lbin  the  rabbit  reauits  in  a  reversible  delay  in  conduction  that  is 
associated  with  an  acute  inSammathry  response.  We  have  now  pursued 
these  studies  further  to  determine  the  medtanisms  involved  in  altered 
vascular  permeability  and  it’s  effect  m  thy  ionic  milieu  of  the  retinal 
parenchyma.  Quantitative  ultrastructunal  ttuHies  demonstrate  an  increase 
in  active  transport,  as  defined  by  pinocy\c  vesicle  profiles,  that  peaks  at  3h 
PIC,  decreases  by  6h,  and  remains  elevated  At  24h  PIC  At  the  height  of  the 
observed  conduction  deficits,  large  gaps  anr  found  between  endothelial  cells 
the*  are  associated  with  hemorrhage  and  perivascular  inflammation. 
Staining  for  altered  cation  binding  usiagVthe  copper  sulfate/potassium 
ferrocyanide  technique,  demonstrates  incfeaJed  reaction  product  associated 
with  the  epiretinal  vessels  and  the  inner/plexiform  layer.  Redistribution  of 
reaction  product  is  also  observed  it  sonle  nodks  of  Ranvier  adjacent  to  the 
internal  Smiting  membrane.  These  ojfeervatidru  support  our  conclusion 
that  the  IUlb- induced  conduction  Deficits  ui  the  rabbit  retina  are 
associated  with  the  acute  inflammatory  resporme.  Supported  by  USPHS 
grant  #  NS11920.  T  \ 


Supported  by  USPHS 


ITHE  DISTRIBUTION  OF  Q 
■IN  THE  THYMUS:  AN  T> 
■HYBRIDIZATION  STUDY4 


2ITONIN  GENE  RELATED  PEPTIDE 
moCYTOCHEMXCAL  AND  IN  SITU 


Ichiatry,  UCSD,  CA  92121,  *Sallc 
go,  CA  92138  \ 

ane  related  Aeptide  (CGRP)  la 
A  induced  T  cill  proliferation, 
n  determining  the  role  of  this 
development  and  function  we  have 
button  of  CGRP  vi thin  mouee  and 
pleens  utilizing  \mmunochemistry 
dizetion.  The  results  of  this 
IP  is  found  in  intrathymic  nerves 
he  corticomedullerA  boundaries 
iculature  with  branches  emanating 
and  medullary  regions.  Some 
ted  in  the  artariek  but  the 
.cosities  among  the  cells  of  the 
10  found  in  a  discrete  Population 
t  the  cortico-medullaryV  boundary 
ubcapsular  and  trabecular  meet 
hybridization  confirms  chat  two 
lymus  cells  synthesise  CGRP 
he  thymus.  Little  to  no  CORP  wgs 
nerves  or  cells  of  the  sMeen. 
ifirm  the  biochemical  analysis  of 
>y  Nilsson,  1989.  \ 


THE  EFFECTS  OF  HANDLING  BALB/C  MICE  ON  IMMUNOLOQ1CALIY 
relevant  processes.  (l.Moynltm.Q.  Bmnn«r.  N.  Gown.  and  R.  Adei 
(SPON:  N.  Cohan).  UnNAralty  of  Rochester  Msdlcal  Csnhr,  Rochester, 
NY  14642.  /  \ 

Picking  up  and  hold  ns  fsmala,  group-houtsd  BALB/c  mk*  for  two  min 
and  plating  them  In  a  Molding  cegs  for  0-4  min  oncs/day  fo\  two  weeks 
la  associated  wtth  dsurShaed  retpontas  to  fhs  T  cel  mltogsn  CWncanavalln 
A  and  suppressed  primary  and  secondary  humoral  responses  t»  the  T  c*H 
dependant  antigen  keyhole  limpet  hemocytnln  (KLH).  Handling,  does  not 
effect  the  -total  number  of  spleen  cells  or  splenic  lymphocyte 
aubpopuletkm*  Handling  results  In  significantly  Increased  numbers  cl 
lung  metastases  fgBowtng  the  Iv  (njectlon  of  10s  ayngenelc  line  \  tumor 
cells  (derived  from  a  spontaneous  alveolar  carcinoma)  thu  are 
sensitive  to  tysls/by  nstural  Wider  (NK)  cells  but  do  not  •Deft  s  Strong 
T  cell-mediated  /ttpona*.  Surprisingly,  handling  does  not  alter  sptonlc 
NK  oell  ictNIty/ifljdUa.  and  In  vivo  assays  of  the  clearance  of  s"Cf' 
labelled  line  y  celts  from  the  lungs  suggest  enhanced  NK  scthrltAln 
handled  anlrrvsls.  Thus,  the  effect  of  handling  on  number*  of  Until 
mstasuses  i*  probably  not  due  to  decreased  NK  oell  kiting.  \ 

Interestingly,  .ths  numbers  of  metastases  in  handled  and  unhandJea 
mice  that  fere  aympathectomlzed  via  Injection  of  6-hydroxydop»mln*\ 
(6-OHDA)  Ad  not  differ  from  each  other  but  wre  algnlffcantiy  elevated  ’ 
relative  tg  vehicle-injected  handled  and  unhandled  animal*.  Further, 
6-OHDA  fraatment,  fit*  handling,  resulted  In  enhanced  Invfvo  clearance 
of  line  y  cells.  ■  Theta  data  suggest  that  the  handling  effect  Ir  not  the 
result  of  t  sympathetic  nervous -system  response  to  stimuli  associated 
with  ttyt  handling  manipulation. 


A 1 934 


IT,  ANSCRIPnONAL  REGULATORY  EVENTS  IN  T  AND  B  CELL 
DIFFERENTIATION  H  (1397-1402) 


TUESDAY  AM 


1 397  ^ 

A  SET  HUMAN  LYMPHOCYTE  PUTATIVE  00/G1  SWr 
INCLUDESTSENES  ENCODING  HOMOLOGS  OF  RODENT > 

PROTEINS  AmRA  MURINE  CYTOKINE. 

D  RForvlyke.  S^\-~  D.P.Sideris  *nd  R.EFonalvke  Dept^itichemistiy.  Queen's 
University,  KinptSn.'Onuno,  Canida  K7L3N6. 

To  generate  cDNIi  libraries  likely  to  be  enriched  in  Mtfes  regulating  the  G0/G1 
switch,  quiescent  GO  idlvwere  cultured  with  >  growUr tumulsnt  (e.g.  lectin)  snd 
cyclohenmide  (Fondvk?U9»iBiochem.BloDhvs.Res,abrom.l29.619,  L*u  A  Nllhins, 
1985,EMBOJ  43145).  TrN  sets  of  jenes  identiOM  by  differential  hybridization 
screening  of  rodent  fibrobUM  lihrarier.  hive  In/udcd  genes  encoding  tine  finger 
proteins,  oncogenes,  hormon^^totors  aiur  cytokines  (Rollins  &  Stiles.1989 
.19it9.Adv.CincRes.S3.lt.  The  lquNif  gyres  identified  by  screening  humsn 
lymphocyte  libraries  htve  been  fooqd  I 
gene,  G0S30.  shows  i  simple  patten 
presence  is  s  single  copy  in  the  tor! 

(Genbink  secession  no:  M24019)  is  ho?) 
identified  in  rodent  sysiems  (cg.Mil/rsndt,  19! 

given  vsrious  nines  (NGF1A,  KROX24,  Zli-TkA,  EGR.t)  The  mouse  snd  rat 
genes  show  t  stmilsr  degree  of/omology  with  another.  Thus,  it  sppesra  thst 
expression  of  the  human  cquiyient  of  these  genes  isVjtoidly  inaeased  by  lectin  (or 
cyclohcximlde)  In  cultures  of/lood  mononuclear  cells.  Kyi -on  transcription  studies 
indicate  that  the  Increase  ST  G0S30  mRNA  involves  transcript  stabilization.  The 
inoease  of  another  mRNA  (G0S19-1;  M23452;For3dyke,19g5)  is  due,  at  least  in 
part,  to  inaeased  transonption.  Thu  gene  encoding  a  putatiVcytokine,  is  one  of 
three  genes  in  the  human  genome  (M23178.M2411G)  which  hyiBndize  with  G0S19- 
1  cDNA  Identical  dUNAs  have  been  identified  In  other  human  lylmhocyte  systems 
(LD78,  Obaru  £(  a/l986J.Biochem  .22,885;  AT464.Zlplel  £1  tl.XwgJ. Immunol. 
142,1582). 


ncode  similar  genes.  One  lymphocyte 
sands  by  Southern  blotting  Indicating 
‘genome  The  501nt  of  3'  sequence 
Clogous  (87%)  to  zinc  finger  genes 
dence  238.797).  These  have  been 


REGULATION  OF  THY-1  mRNA  BY  cAMP  IN  MURINE 
LYMPHOCYTES.  S.A  Lancaster  and  D.A.  Chambers.  Center  for 
Research  in  Periodontal  Diseases  and  Oral  Molecular  Biology  and 
DepL  of  Biological  Chemistry,  University  of  Illinois,  Chicago,  IL 
60612 

Thy-1  is  a  major  glycoprotein  expressed  on  the  surfaces  of  murine  T 
lymphocytes,  most  neurons,  and  fibroblasts.  Expression  of  Thy-1  is 
regulated  during  differentiation,  and  Thy-1  might  be  involved  in  T  cell 
proliferation  and  cell-cell  recognition.  Treatment  of  thymocytes  with 
cAMP  (5xl(TM)  decreases  expression  of  Thy-1  cell-surfact  protein. 
The  effects  of  dibutyiyl  cAMP  (5xl0"M)  on  Thy-1  mRNA  levels  in 
BALB/c  murine  thymocytes  and  in  S49  cells  (a  BALB/c-derived 
lymphoma  line)  were  investigated.  RNA  was  extracted  with 
guanidinium  thiocyanate,  isolated  by  sedimentation  through  CsCl,  and 
purified  by  ethanol  precipitations.  Northern  analysis  was  performed 
on  the  samples.  Blots  were  hybridized  with  a  "P-labeled  Pst  f 
fragment  of  a  BALB/c  genomic  Thy-12  clone.  Treatment  of  murine 
thymocytes  or  S49  cells  with  dibutyiyl  cAMP  led  to  a  decrease  in 
cellular  Thy-1  mRNA  levels  with  no  significant  effect  on  levels  of  total 
RNA.  In  S49  cells,  cellular  Thy-1  mRNA  levels  decreased  significantly 
after  treatment  for  only  1-2  hours  with  dibutyiyl  cAMP.  These  results 
suggest  that  regulation  of  Thy-1  mRNA  may  involve  cAMP. 
(Supported  by  ONR  N00179.) 
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THF.  PROMOTER  STRt  ICTURF.  OF  THE  I 
W.Golde,  W-Dyhan,  and  M.  McDuffie.  The  By6*ra  Davis  Inst,  for 
Diabetes,  Box  14c\4200  E.  Ninth  Sl,  Dcnvaf CO,  80262  and  Dept  of 
Chem.  and  Biochem^,  Box  215,  U.  Colo.,  Bbulder,  CO  80309. 

We  have  analysed  the  promoter  ohicture  of  the  gene  for  human 
intercellular  adhesion  moWile  2  (1  CAM-2).  Using  primer  extension 
analysis  of  cytoplasmic  RNA  from  tlwOiumiu  T  cell  leukemia  line,  Jurist, 
we  have  identified  the  start  sue  for  mRNA  transcription  at  approximately 
105bp  upstream  of  the  translational  strait.  Thirty  base  pain  5'  of  the 
putative  transcription  Stan  is  an  flfpicaJ  TATA  box.  Another  sixty  base 
pairs  5'  of  the  TATA  box  is  a  potential  binding  silt  for  the  general 
transcription  factor,  Spl.  We  ft  ptWntly  doing  DNAse  I  footprint 
analysis  to  confirm  these  site/ are  boond  by  the  appropriate  transcription 
factors  as  well  as  identify  ogner  sites  foe  DNA  binding  proteins. 


-  The  primer  exten/on  analysis  of 
Jurkat  consntutively  expresses  1  CAM-2  n: 
leukemia  line,  CEM,  i/negative  for  ICAM 
confirmed  by  northern  blotting  of  the  aame 
induction  of  these  cell  lines  to  IL-2  secretion  b; 
mRNA  can  now  b^oetected  in  CEM.  We  are 
preparing  nuclear  extracts  from  both  cell  lines  befi 
test  whether  these  preparations  wiil  have  different 
promoter  under  these  different  conditions  and  whethi 


extracts  in  in  vitro  transcription  assays  is  altered. 


ilasmic  RNA  also  shows  that 
A  whereas  a  second  T  cell 
A.  These  results  were 
laraocns  Upon 
PMA,  I  CAM-2 
g  this  further  by 
and  after  induction  to 
nts  on  the 

the  activity  of  these 
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EGULATION  OF  THEyCHAIN  OF THETGEU.  ANTIGEN  RECEPTOR 
nncer.  D  M..  Goldman.  J.P..  Hslano.  Y.H..  RaulaL  D.H.  D«p|. 
Biytogy,  Canter  tor  Cancer  Research,  M.I.T.,  Cambridge,  MA.  02134 
•Its  express  either  ot  two  entigen  receptor  types;  one  compr, 
ol  a\  o  and  p  chain,  the  other  1 1  and  8  chain.  This  exclusion  occur/ et 
least  wanly  at  the  level  ol  transcription;  yii  cells  express  n f  a 
transcVpts  and  only  truncated  p  transcripts,  similarly  the  nfajor 
dess  oVr  genes  Is  not  expressed  In  cup  cells  (the  6  gene  lies  with|h  the 
a  locus  Ltd  Is  deleted).  To  elucidate  the  molecular  events  that  fomrol 
these  TCR  genes'  rearrangement  and  exprassion,  we  hive  localized  a 
strong,  T-kll  specific  enhancer  within  a  450  bp  fragment  3'/o!  Cyl. 
This  enhancer  sequence  shared  several  similarities  with/the  Ca 
enhancer  arid  other  previously  described  trans-ac.'vatl/g  factor 
binding  motitL  CAT  assays  ol  transient  trensfectants  have  mown  that 
this  enhancer\s  not  active  solely  In  ^-expressing  T  cell  lifts,  but  Is 
very  active  In  a\least  one  a/p  T-cell  line.  As  the  endogenous  rgene  Is 
not  normally  exae ssed  In  op  T-cells,  other  regulatory  el/mems  may 
exist.  In  line  with  this  prediction,  at  least  two  distl/ct  negative 
regulatory  elemema  have  been  Identified  In  sequence/  Hanking  the 
enhancer  which  nearly  eliminate  the  enhancer  activity  In  a/p  but  not 
¥ 6  T-cells.  These \elements  msy  participate  In  the  Commitment  or 
melntentce  ol  the  differentiated  T-cell  phenotype.  To  explore  this 
possibility,  T  cell  suVype-specific  nuclear  (actors  that  Interact  with 
the  enhancer  and  \egatlve  regulatory  elements  are  being 
characterized.  (Supported  by  the  NIH  and  an  NSF  Fellowship  lo  DMS.) 
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CLONING  OF  A  LYMPHOflp-SPECIFIC  NUCLEAR  FACTOR  THAT 
BINDS  A  MURINE  RETROVIRAL  PROMOTER  .  C.  Gunther.  J.  Nve.  R, 
Brvner.  B.  Graves  (SPON:  R\  Schackman/).  Univ,  of  Utah,  Salt  Lake 
City,  UT  84132. 

Our  objective,  is  to  characterize  lyViphoid  transcription  factors  by  identifying 
proteins  that  regulate  transcription  of  lfcukemic  murine  retroviruses. 
Transcription  control  elements  of  Molonef  MSV  LTR  that  function  in  T- 
lymphocytes  have  been  mapped  ky  deletion  mutagenesis  and  transient 
expression  assays  in  EL4  cells.  CalMhymus  nuclear  extracts  were  screened 
for  DNA  binding  activities  specific  tdtheMSV  promoter  element.  We  have 
identified  one  binding  activity,  termed  l/mphoid  nuclear  factor  1  (LNF1), 
whose  DNasel  footprint  spans  a  20-30  0/ region  of  the  MSV  LTR  promoter. 

Methylation  and  ethylation  interfercnetr* - J  '  vrr”‘  . . 

specific  LTR  nucleotide  pairs.  Basrf 
positions  generated  a  mutant  LTR  Pf  . 

LNF1.  In  transient  expression  assays  itiEL4  cells,  this  muUrnt  promotei 
transcribes  a  reporter  gene  20X  less/effictemly  than  a  wild-type  promoter. 
We  conclude  that  the  LNF1  bindinusite  isV  positive  control  element  of  the 
MSV  LTR.  The  LNF1  binding  site  has  baen  used  as  a  sequence-specific 
DNA  probe  for  screening  a  mousy  thymus  ADNA  expression  library.  One 
cDNA  clone  that  binds  the  probe  ms  been  isolated.  Southwestern  blots  have 
identified  a  30kD  polypeptide  e/coded  by  tqe  cDNA  that  binds  an  LNF1 
binding  site  and  does  not  bind  a  mutant  LNF1  site.  In  Northern  blot 
analysis,  high  leve.  s  of  mRNA  with  homology  Vo  the  cDNA  sequences  were 
detected  only  in  lymphoid  tis/ues.  Deletion  \ 
cDNA  clone  is  underway  in  anreffort  to  map  the\ 
encoded  polypeptide.  (Supp/ned  by  NIH-CAq 
GM38663.) 


{data  mapped  LNFl’s  binding  site  to 
''substitution  at  these  most  critical 
koter  that  lacks  the  ability  to  bind 


nutagenesis  of  the  thymus 
DNA  binding  domain  of  the 
9602,  MODH5-676,  NIH- 
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HORMONAL  INFLUENCE  /N  CELL  SURFACE  ANTIGEN  EXPRESSION  OF 
MURINE,  SPLEEN  CELLS).  H.  Rntalczak,  R.  LanseAP.  Thomaa,  K. 
Hacen,  J,  Wu  and  F l  Halberg.  IIT  Rea.  Inat. ,  (Chicago,  IL 
60616,  U  IL,  Chicago,  IL  60612  and  U  HN,  MlnneVpolis,  HN  55455. 

The  circadiaty  rhythm  of  aplenic  cell  turf ace  antigen*  and 
serum  levels  of  /ortlcosterone  and  eatradiol  wew  atudied  in 
female  C3HeB/F e/ mice.  Mice  were  pieced  in  I  of\6  boxes  vith 
lights  on  12/24/hr  and  onset  of  light  in  each  box\  staggered 
by  4  hr.  Afte/  acclimatization  for  21  d,  talce  we*  aneathe* 
tized  with  CO iL  exsanguinated,  and  spleens  removedVaaceptically- 
Hormones  were/evaluated  ift  aerum  by  radioimtsune  aaaUy.  Mono¬ 
clonal  antlsata  conjugated  to  fluorescein  ioothiocyVnate  were 
uaed  to  determine  Thy  1.2,  Lyt-2,  L3T4  end  immunogl*ulln, 
defined  by  Mow  cytometry  with  an  Epics  V  fluorescent  activated 
cell  sorter /  Significant  circadian  rhythm*  were  fount  for 
each  cell  surface  antigen  and  for  corticosterone.  Correlation* 
were  signi/lcent  for  corticoiterone  levels  and  B  cellaVand 
eatradiol ,f  In  a  separate  experiment,  mice  were  depleted  of 
adreoela  dr  ovarle*  and  corticosterone  or  eatradiol  Injected, 
respectively.  Adrenalectomy  or  ovariectomy  resulted  in  Ve;  - 
creased  t  Thy  1,2-bearing  cell*  and  decreased  number*  oflB 
cell*.  Mhen  adrenalectomized  mice  were  reconstituted  wltvi 
corticosterone,  X  Thy  1. 2-bearlng  cell*  and  absolute  number*  0 
B  cell/ were  returned  to  normal. 
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ANTITUMOR  BPFHCTOR  CELLS:  PROPERTIES.  REGULATION  AND 
ACTIVATION  (1551-1562) 


fH£  REDISTRIBUTION  OF  TUMOR  INFILTRATING  LYMPHOCYTES  IN  MICE 
\  FOLLOWING  ADOPTIVE  IMMUNOTHERAPY  / 


I  and  J.C.  Yang*  j 

»m.  PA  19355  J 

tunology.  Th*  MedicaJ  Collage  of  Pennsylvania 

•f  Institute.  NIH  BtOnsda.  MD  20892 j 
In  human  patients  wnh  mttasutfc  mWanoma.  tumor 
9  baan  damonstratad  tc  mad  lata  regression  oflumors 
mg,  partloiarty  to  sites  of  tumor  deposits.  may  aid  m 
H  antMumof  actNity.  These  studia  have  examined 
iunds,  PKH26  and  PKH95,  for  they  suitability  as  TIL 
PKH95  are  vary  similar  compouras.  containing  an 
id  Huorochroma.  but  PKH95  contains  an  iodine  atom 
lloactlva  isotopes  for  tracking  otftmagmg.  PKH26  is 
only.  In  vitro  studies  of  murma  Jll  stained  with  up  to 
ave  not  shown  significant  diffeAnces  in  proliferation, 
unction  associated  with  tabeUtolg.  Adoptive  transfer  of 
20  *M  PKH26  of  5  *M  PKH9&  were  able  to  mediate 
ptimonary  metastases  at  limdar  cell  numbers  as 
g  that  PKH26  and  PKH95  do  not  adversely  effect  TIL 
nds  in  TIL  trafficking  expetfnants  We  have  been  able 
lung  and  INar.  by  flow  mpofluorimetry.  up  to  6  days 
bean  able  to  detect  ,J*t.PKH95  labelled  TIL  in  several 
Other  experiments  examining  effects  of  modulation 
in  progress.  f 


GEnUTICfl  or  THERAPEUTIC  T  CELLS  FROM  TUMOR-SEARING  MICE  8Y  IN  Vmr 
sasit^Tioii;rEASiBtLm.or  cryopreseryatioii  or  precursor  and  wpector 

CELLS  ATOsKW-TERM  CULTUtt  Of  ffMCTCR  CELLS.  T.ftou.  . 

B,Hjyao.  AJtojSfia.  jUianM.  H.Horiyam.'Mtoh:  and  H.Aaftm. 
3ept.>ted.(II)>iJttU  Uiiverslty  Scbool  of  udlcine.  ttliSu,  Jtpto.  •' 
iJlini  a  veiirtySpeznoiaiic  aurine  fib'rotirccaa,  HCA/ra,  ve  h»ve  dear 
onatrated  that  theraeutlc  celts  can  be  tenerated  by/fse  In  vitro  sensi¬ 
tization  culture  vherebbertocytes  free  Uiear-bearjsi  aice  vece  cultured 
vith  viable  tiuor  stiaulKor  cells  and  lw-dote yfccaoinant  1C-2.  In 
order  to' apply  this  adoptivbJaunotherapeutlytpprbM  to  the  clinic, 
ve  mvestijated  the  feuibiliotof  cryopr* station  of  precursor  and  ef¬ 
fector  cells  and  lony-tera  cultuhe  of  the/vs  cells.  Tueor-bearlni  sice 
vere  created  by  the  intrafootped  iWcUtn  of  SxlO*  tusor  ceils  and  5-6 
days  after  tutor  injection,  popliteaMyiph  nodes  and  spleea  vere  harve¬ 
sted  and  cryopreserved.  Tusor  cel Is^I era.  also  harvested  free  sice  and 
cryopreserved.  Ibese  cells  vere/bived  abd  iesponder  lyiphocytas(4xi0V 
veil)  vere  co-cultured  vith  hiax  stisuiatoS^eiis  (2xl0*/veli)  in  the 
presence  of  200/ el  an.-2<TCpTe: kindly  supplieJ^  TAJCBDA  Phata.).  Tusor 
cell  tine  vas  established  y6  tested  in  the  IV3>dture  to- see  if  they 
can  serve  as  aatitenic  audulators.  In  vivo  anti-tW-  effect  vu  evalu¬ 
ated  by  the  edoptive  inmnotherapy  of  3-day  pulsonarfyetastases  scdel. 
The  I VS  effector  cell/ fenerated  fro*  froten  Iy«phocyt?e  aid  tusor  ceils 
vere  effective  in  rdfiucins  So.  of  setastases.  The  IVsNiffector  cells 
could  be  frozen  afthout  affectins  their  in  vivo  antz-tusorVfitvity. 
furthersore,  tiuf  effector  cells  could  be  expended  by  periodiciaatitenic 
sttsulation  4M  lov-dose  J1L-2  for  sore  than  3  Booths  Our  re»Hts  deso- 
ostrated  tbdt  adoptive  liaunotherapy  protocol  could  be  easily  plaued  in 
czabinstyn  vltb  other  therapies,  such  as  chemotherapy  and  radiothiupy. 
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EFFECTOFSYNTHEnCALKYlALYSO-PHOSB 
IL-t  AND  TNF  PRODUCTIONS. \  J 

B-  Ptpwl.  H.  Coulomb.  S-  QmmiciW  B.  VanCa 


ATIDYLCHOUNE  (ALP)  ON 


Instttut  Henn  Beaufour,  1  xv.  Oca  Trlppiqu 
The  in  vitro  modulation  of  mouse  aM  hu 
wia  invatlpted.  When  ihe  P  388D1  cell L 
vsnoua  ALP.  5  FU,  CIS  or  ARA-C  fortw 
1  itirnl  LPS.  the  release  of  1L-1  was  idtri 


(s,  91932  Lea  Ulis,  France, 
man  monoeyte-macrophajes  by  AL? 
ne  was  pretreated  wtih  10  JH/ml  of 
h,  washed  and  then  incubated  with 
ased  (Table). 


production  /  A  welt,  tie  TNF  activity  released 
BN  52205  121  %  •••  /  frjp  LPS-slimulated  human 

BN  52ZT1  172  %  **•  J  moJpcytea  was  inaeased  ta  a  beli- 

BN  52210  33  %  J  shape  fashion  witb  a  maximal  effect 

BN  52211  76  %  *  /  (4.591  %,  LS95  %)  when  the  cells 

BN  52215  31  %  /  were  Wubated  for  24  h  m  the 

METHOXY  PAF  76  %  ’I  presende  of  2-5  (Zj/ml  BN  52211  or 

5  FU  1170  %  BN  52265,  respectively.  The  present 

CIS  377  %  •• j  results  Anfiim  that  besuies  direa 

ARA-C  431  %  *y  antitumordz  cffe-tS.  these  ALP 

•  /  <  a<M.-  —  f  <  door  I  exhibit  unAijamodulatory  activities. 


CATECHOLAMINE  SUPPRESSION  OF  THE  IH  VITRO 
GENERATION  OF  ANTI-MOPC-313  SYNGENEIC  PLASMACYTOMA 
CYTOTOXICITY.  Joan  M.  Cook-Mills.  Margalit  Mokvr. 
Robert  L,  Perlman*,  and  Donald  A.  Chambers.  Univ. 
of  Illinois  at  Chicago,  and  Univ.  of  Chicago*. 

Several  immune  responses  are  suppressed  by 
stress-related  molecules.  The  effects  of  these 
molecules  on  the  immune  response  to  syngeneic  tumor 
cells  was  the  focus  of  this  study.  BALB/c  mouse 
spleen  cells  were  cultured  with  stress-related 
molecules  and  mitomycin-C-treated  MOPC-31S 
syngeneic  plasmacytoma  tumor  cells  for  3-5  days 
followed  by  assessment  of  anti-MOPC-315  cytotoxic 
activity.  The  generation  of  this  cytotoxic 
activity  was  inhibited  (50-90*)  when  norepinephrine 
(NE) ,  isoproterenol  (ISO)  or  epinephrine  (10-100(iM) 
was  added  0-2  days  after  culture  initiation. 
Dopamine  and  catechol  but  not  serotonin  or 
carbachol  were  also  inhibitory.  This  inhibition 
was  mimicked  by  DBcAMP,  a  second  messenger  analog, 
when  added  o-A  days  after  culture  initiation. 
Thu3,  catacholamines  may  suppress  the  generation  of 
cytotoxicity  against  syngeneic  tumor  cells  via  a 
cAMP  mediated  mechanism.  This  suppression  suggests 
that  stress-relatad  molecules  may  participate  in 
regulation  of  anti-tumor  defense  mechanisms. 
(Supported  by  ONR  N00179) 
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of  tareaiEucia-t  at  xmui  ovuiav  ajfctvou  att  uve 
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o.  c.  ».  ts*ov;n,  x,  Unix).  voiiMon-zwtoctw,  eniV,  vz  onto 

Th*  tMMn  oWlrlan  carolnoM  call  ttrw,  alV:0VCAt-3,  poaa^aAatflh  affinity 
facaotofa  lor  lnta/taVIfn-1  <IC-t).  Ilndln.  aapartawtta  otth  f’^flltt-t  alpn* 
tndteata  a  dtaaoyatlon  conatant  of  aceroxtoototy  55  pV*  *naX  tho\pra*onca  of 
aoproalwtaty  7,m  raoaoton/catt.  thoao  rocaotora  bind  both  IL-t  atana  rod  ll-l 
bata  and  ImaroaUia  lt-1.  vatf-roalrol  Irftlbttton  of  alvtOVOU)-]  call  (Allfaraticn 
la  obMrvod  ol»  Z-J  U/.t  of  ll-l  atgfia  on  tl-l  Data.  *  aaxlaal  a\fact  (80X 
Infiibitlon  of  alt  pnot if aratton)  (a  aeftiavod  by  traatwnt  of  calla  with  l\o  U/.I  of 
tl-1  for  3  Oo«.  Tho  rotin-otiforativo  affact  of  Il-t  ia  btoekad  by  ll-Araeaeton 
antaoonlat  III- Ini.  lifftt  and  alaolron  alcroooopr  atodlao  abot,  that  ll-l  naouwt 
taa.  cytoditholooic  ehanooo  tn  call*  and  a  coax  Elan  In  tho  nuroor  of  Vtotto 
ftejroa  tn  jlv:0VCjut-3.  Il-t  ttlaailatto  HZj  rtlooao  by  atV:OVOAX-3  calla,  tA  thta 
naoeroaa  1/ walatad  to  tho  rotlxottforatlvo  affKt  of  tl-l.  Inttrforon-ahha  a 
(tfv-atp hWa)  atao  Irfflblta  jnowth  of  alV:OvCax-3  eatta  in  a  concrotratlon-dopayrot 
■arnor.  I Confttnotlon  of  Ifa-aisna  a  and  tl-1  jivao  a  aynorfllsttc  (nhibltlon  of 
alVEtovcu-)  call  pneiiftratton.  ll-l  atano  on  in  oaroinotiro  yith  tfv-alcho  Aon 
other  Arott  oay  bo  uoofut  ion  trootarot  of  htnan  ovoriro  cordon,  \ 
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